account has been given in th is p a p e r ; and curve (2 ) the densities of w a te r a t th e sam e te m p eratu res as given in L u p to n 's ' N um erical T ables (p. 28 ).
T h e aim of th is in v estig atio n is th e determ ination in absolute m easure of th e m agnetic ro tatio n of liquids a t different tem peratures, th e effect of th e chem ical n a tu re of th e liquid on th is property, and its correlation w ith o th e r physical properties.
T he p resen t com m unication contains a description of th e apparatus and m ethod of experim ent, an d th e results obtained w ith th e standard liquids, carbon bisulphide and w ater, fo r sodium lig h t, in a m agnetic field of co n stan t in ten sity , and a t different tem peratures betw een 0° and th e o rd in ary boiling point.
T h e m ag n etic field was produced by m eans of a helix consisting of tw o separate coils, e ith e r of which, if desired, could be used separately. D u rin g th e process of w inding, th e dim ensions of each layer were carefully determ ined, and ev ery precaution w as tak en to ensure good insalation.
T he liquid u n d er exam ination was contained in a glass tube closed by very th in glass plates. T his tu b e was surrounded by a brass jacket, w hich passed th ro u g h th e coils. O bservations could be made a t different tem peratures, and th e tem perature could be k ep t con stan t w hile m aking a set of readings by causing w ater, or the vapour of liquids boiling u n d er different pressures, to circulate through the jacket.
Special p ains were taken to obtain m onochrom atic lig h t, w ith the re su lt th a t in th e case of carbon bisulphide, w here th e double rotation am ounted to 40°, th ere was no trace of coloration.
T he u ltim a te sta n d a rd of c u rre n t w as a silv e r v o ltam eter, a K e lv in deci-am pere balance being u sed as a n in te rm e d ia te sta n d a rd .
I n th e case o f carbon b isu lp h id e th re e d ifferen t sam p les w ere used, and id en tical re s u lts w ere obtained w ith th re e se p a ra te coils. I n th e follow ing ta b le a re collected th e m ean v alu es o f th e boiling p o in t (b. p.), d e n sity a t 0° (/>0°), a n d V e rd e t's co n sta n t a t 0° ( 70°). V e rd e t's co n stan t m ay be defined as th e ro ta tio n in m in u te s of a rc produced in a colum n of liq u id w hen th e difference b etw een th e m ag n etic p o ten tials a t th e ends of th e colum n is equal to one O.Gr.S. u n it. I t w ill be seen th a t th e th re e differen t sam ples give p ractically id en tical v alu es fo r th e th ree p h y sical co n stan ts.
B. p .
The re su lts o b tain ed fo r th e ro ta tio n of carbon b isu lp h id e m ay be sum m ed up in th e follo w ing equ atio n , w h e re 7 is th e v alu e of V e rd e t's co n stan t a t th e te m p e ra tu re t, 7* = 0*04347 (1 -0*0016960, or 7* = 0*04347 -0* 04 737i.
T he expression con n ecting ro ta tio n a n d te m p e ra tu re is th ere fo re linear.
I n th e case of w a te r th e re su lts are b est rep resen te d b y 7 * = 0*01311 ( 1 -0*04 -0*05 305£2) , or 7 , = 0*01311-0*064£-0*074£2.
H ere th e ra te of ch an ge of th e ro tatio n w ith te m p e ra tu re increases as th e te m p e ra tu re rises.
The follow ing ta b le gives th e values of th e ro ta tio n of w ater a n d carbon b isu lp h id e a t ev ery 10° betw een 0° a n d th e boiling point, as well as th e v alues of th e q u o tie n t (7 o b tain ed by dividing th e ro tatio n b y th e density.
In th e case of w ater th e q u o tien t 7 is p ra c tic a lly co n stan t u p to 20°, i t th e n v ery slow ly increases, th e ra te of increase betw een 20° and 100° b ein g p ra ctically constant.
F o r carbon bisulphide th e quo tien t 7 decreases a t a constant ra te as th e tem p eratu re rises, th e ra te of decrease being very m uch g re a te r th a n th e ra te of increase in 'th e case of w ater. A lth o u g h th e authors postpone a detailed discussion of th e v alid ity of th is expression, they show th a t for carbon bisulphide, a t any ra te , its value changes with th e tem p eratu re, an d hence th e conclusions obtained by its use reg ard in g questions of chem ical constitu tio n , especially of tautom erism , are affected on th is account. T hey also p o in t o u t th a t th e above expression involves the pro perties of w ater. T he only ju stificatio n for th e use of w ater in re la tiv e observations is th e elim ination of variations in the strength of th e m agnetic field in w hich th e observations are made. I f the tem p eratu re of observation is always th e same, th is can readily be done. If, on th e o th er hand, th e tem perature varies, it is essential to know how th e ro tatio n of w a te r alters w ith the tem perature. In th e p a s t th is alteratio n was unknow n, and the a rb itra ry m easure of the m olecular ro tatio n above referred to has come into use. Since an expression for th e tem p eratu re variation has now been obtained it is to be hoped th a t observers will employ a m easure of the m olecular ro tatio n w hich does not involve th e properties of w ater. Indeed, o th er considerations m ake such a m easure all th e m ore desirable. U p till now th e authors have m ade observations on eight liquids, besides w ater an d carbon bisulphide, and in all cases except th a t of w a te r th e relatio n betw een ro tatio n and tem perature is linear, an d th e quotient, ro tation divided by density, dim inishes as the tem p eratu re rises. I t is h ig h ly probable, therefore, th a t as regards m agnetic rotation, as in th e case of so m any o th er properties, the behaviour of w ater is exceptional, an d hence i t is p artic u la rly ill suited for the use to w hich it has been put. A gain, on account of th e smallness of th e rotation in w ater, th e unavoidable in accuracies in determ ining its rotation, and th u s estim ating th e strength of the m agnetic field, produce a la rg e r percentage erro r in the results th an if a liquid, such as benzene, having a considerably higher rotation th a n w ater, were used for th is purpose.
V.
ii (A bstract.) This research was un d ertaken in order to atte m p t to differentiate an abductor centre in th e cerebral cortex of th e dog, but, as several new observations were made durin g th e course of th e investigation, sim ilar experim ents were perform ed in the cat in order to compare the results obtained in th is anim al w ith those obtained in the dog.
Am ong the prelim inary considerations was th e question as to w hat influence the condition of th e peripheral laryngeal apparatus in an animal has on the effects obtained from its central nervous mechanism, and the conclusion arrived a t was th a t th e influence m ust be com para tively insignificant, as abduction or adduction of th e vocal cords could be obtained on excitation of th e appropriate area of the cerebral cortex, irrespective of w hether abduction or adduction was obtained on excitation of the recurrent laryngeal nerves in th e same anim al.
No evidence of unilateral representation of th e movem ents of the vocal cords in the cerebral cortex was o b ta in e d ; and in testing th is point one recurrent laryngeal nerve was divided transversely, w hen it was found possible to influence the vocal cord whose nerve was intact, w ith equal ease on stim ulation of either cerebral hem isphere.
The question of inhibition of antagonistic muscles by electrical excitation of the cerebral cortex, on th e lines adopted by Sherrington with regard to antagonistic muscles in other p arts of th e body, was tested by first dividing the adductor fibres in both recu rren t lary n geal nerves, leaving th e abductor fibres intact, and th en exciting the adductor centre with strong induced currents ; b u t no evidence of inhibition of the abductor muscles was obtained.
The major part of the paper deals w ith th e movements of the vocal cords which could be evoked on excitation of different foci in the cerebral cortex. I t was found th a t both in the dog and cat there
